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Specification 

1- Title of the Invention 

Method for Rapidly Compressing and Wrapping a Laminate, and a 
Device for Same 

2. Scope of Claim for Patent 

(1) A method for rapidly compressing and wrapping a 
laminate comprising: 

automatically changing the position of a first 
compression device to a position appropriate for the height of 
a conveyed laminate, 

when the laminate is being compressed with this first 
compression device, moving a second compression device downward 
in line with the descent of the first compression device to its 
shortest waiting position thereof, 

likewise, moving an upper sealer downward toward its 
shortest waiting position, and 
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when the three parts, namely the first compression device , 
the second compression device and the upper sealer, have 
completed given operations and are returning, they are not 
returned to their points of origin, but each is returned to the 
optimally shortest position in accordance with the height of 
the next laminate conveyed. 

(2) A high-speed, laminate compressing and wrapping 
device, equipped with: 

a phototube for detecting the height of a laminate below 
a first compression device, and 

an upper sealer and a second compression device in front 
of the first compression device; wherein: 

a disk that rotates according to upward and downward 
movement of the first compression device, a revolving arm that 
rotates according to upward and downward movement of the upper 
sealer, and a revolving arm that rotates according to upward 
and downward movement of the second compression device have been 
pivotally mounted on the same axis in a frame, 

two C-shaped plates of a magnetic material have been fixed 
to the disk, 

and the C-shaped plates are coordinated with a proximity 
switch provided in the revolving arm that rotates according to 
the upper sealer, and a proximity switch provided in the 
revolving arm that rotates according to the second compression 
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device, respectively, such that when the Oshaped plate and the 
proximity switches face each other, the upper sealer and the 
second compression device are operated and moved downward 
following the first compression device until these disengage, 
and when the C-shaped plate and the proximity switches are at 
a distance from each other, the upper sealer and the second 
compression device are operated and moved upward following the 
first compression device until these face each other, 

(3) The high-speed, laminate compression and wrapping 
device set forth in Claim 2, wherein two proximity switches have 
been provided in each of the revolving arms at angles suitable 
for. overruns when the upper sealer or the second compression 
device stop during ascent and descent. 

(4) The high-speed, laminate compressing and wrapping 
device set forth in Claim 2, wherein the C-shaped plates have 
been mounted on the disk such that the rotating angle of the 
disk corresponding to a distance corresponding to the 
difference between the distance from the uppermost position of 
the first compression device to its position at completion of 
compression, and the distance from the uppermost position of 
the second compression device or the upper sealer to its lowest 
waiting position, is between the reference point for each 
C-shaped plate, and the reference line of the revolving arms. 
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3. Detailed Explanation of the Invention 

The present invention relates to a method for rapidly 
compressing and wrapping a laminate of folded glued printed 
matter such as a newspaper , or a similar laminate, when 
compressing and film-wrapping the laminate, and in particular, 
a method designed to enable high-speed and high-capacity 
compressing and wrapping, and a device for same. 

Broadly speaking, there are two types of folded glued 
printed matter such as newspapers and so on: a half -folded 
(two-fold) type, and a quarter-folded (four-fold) type. In 
laminated forms, the half -folded types are fairly stable, but 
as indicated by the *S" in Figure 2, the quarter-folded types 
are considerably unstable and fall apart easily. In particular, 
when such a quarter^folded type is being conveyed forward while 
being covered with film, the upper part of the front end thereof 
bends easily and such cases are regarded as defective wrapping. 

Moreover, recently, the heights of laminates fed into 
wrapping machines are varied, and whereas previously wrapping 
was deemed possible for standard bundles only, wrapping of even 
fractional bundles and extra-sized bundles, which are larger 
than standard bundles, is being demanded. 

The present invention provides the means to wrap even 
laminates having such bad conditions automatically, and 
furthermore, more rapidly than conventional means. This means 
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can realize the overall operation in the shortest time and at 
the highest capacity by automatically changing the position of 
a first compression device to a position appropriate for the 
height of a conveyed laminate; when the laminate is being 
compressed with this first compression device , moving a second 
compression device downward in line with the descent of the 
first compression device to its shortest waiting position; 
likewise, moving an upper sealer downward toward its shortest 
waiting position, and when the three parts, namely the first 
compression device, the second compression device and the upper 
sealer, have completed given operations and are returning, they 
are not returned to their points of origin, but each is returned 
to the optimally shortest position in accordance with the height 
of the next laminate conveyed. 

This invention will be explained step by step with 
reference to the drawings. Figure 1 comprises drawings 
sequentially showing the sequence of wrapping according to this 
device. A laminate S is compressed by the first compression 
device (3) as shown in Figure 1(a). Then, as shown in Figure 
1(b), the laminate S moves forward along with the compression 
plate (4) arranged on the bottom surface of the first 
compression device (3) , and is compressed by the compression 
plate (4) as it moves. The front surface of the laminate S is 
wrapped by the upper and lower films (7) and (7' ) , and as shown 
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in Figure 1(c) , while the upper surface of the front end of the 
laminate S is held still by the compression plate (4), it is 
covered by the upper film (7)., the first compression device (3) 
starts to ascend, and the second compression device (6) starts 
to descend. 

Next, as shown in Figure 1 (d) , as the first compression 
device (3) ascends, the compression plate (4} thereof retracts, 
and the second compression device (6) descends and holds the 
laminate S still. Next, as shown in Figure 1(e), the laminate 
S moves further forward, and as shown in Figure 1 (f ) , the upper 
and lower films (7) and (7'') are welded by the upper and lower 
sealers (13) and (16) . At this time, the first compression 
device (3) returns to a height that is optimal for the next 
laminate S' - Next, the second compression device (6) sends off 
the laminate S whose packaging has been completed, and returns 
to an optimal position like the first compression device (3) 
did. This step is not illustrated. 

The device shown in Figure 2 is used in practicing the 
method of the present invention to perform such operations 
automatically and at high speed. 

This device will be explained below, 

(51) is a phototube. It emits a signal when the front end 
of the laminate S conveyed on a waiting conveyor (52) reaches 
it, or if by any chance the receiving mechanism of the wrapping 
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device malfunctions, it stops the laminate temporarily at the 
position indicated by the dashed line. 

(53) is a phototube fixed to a support rod (54) provided 
on a member <3' ) that moves up and down along with the first 
compression device (3) . 

The mounting position of the phototube (53) is located 
below the compression plate (4) of the first compression device 
(3) at a distance of h from the bottom surface of the compression 
plate (4) * The irradiation of the phototube (53) irradiates the 
side surface of the laminate S at an angle in the direction of 
the upper end thereof. Then, at the same time as the phototube 
(51) issues a signal to indicate the arrival of the laminate 
S, the phototube (53) emits a light, and if the phototube (51) 
is on, that is, if it is visible, the phototube (53) ascends 
along with the first compression device (3) until it is off, 
that is, becomes no longer visible; and if it is off (not visible) , 
the phototube (53) descends until it is on (visible) . 

(55) is a connection binder screwed on to the member (3' ) 
that moves up and down along with the first compression device 
(3) . A roller chain (56) has been mounted thereon, and that chain 
(56) has been put on a sprocket (58) via a guide sprocket (57), 
and further, hangs downward by means of a spindle (5 9) mounted 
at the bottom end thereof, passing through a guide sprocket 
(57') . 
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A roller chain (61) is hung over a deceleration sprocket 

(60) fixed to the sprocket (58) , and a sprocket (62} (please 
refer also to Figure 4) via a tension sprocket (51') ; and when 
the first compression device (3) descends (ascends) , the roller 
chain (56) rotates the sprocket (58) and the deceleration 
sprocket (60), the motion is transferred to the roller chain 

(61) , and the sprocket (62) is rotated. 

(65) is a connection binder screwed on to a member (6' ) 
that moves up and down along with the second compression device 
(6) . A roller chain (66) mounted thereon has been put on a 
sprocket (68) via a guide sprocket (67), and further, hangs 
downward by means of a spindle (59' ) via a guide sprocket (67' ) . 

A roller chain (71) is hung over a deceleration sprocket 
(70) fixed to the sprocket (68), and a sprocket (72) (please 
refer also to Figure 4) ; and the sprocket (72) rotates as the 
second compression device (6) ascends and descends according 
to a mechanism similar to that explained with respect to the 
first compression device (3) . 

(75) is a support arm mounted on a member (13' ) that moves 
up and down along with the upper sealer (13) . A roller chain 
(76) is mounted on a connection binder (75') screwed on to the 
support arm (75) . The chain (76) is hung on a sprocket (78) and 
hangs downward by means of a spindle (59") mounted at the front 
end thereof, passing through a guide sprocket (77). 
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A roller chain (81) is hung over a deceleration gear (80) 
on the same axis as the sprocket (78), and a sprocket (82) (please 
refer also to Figure 4); and the sprocket (82) rotates in 
accordance with the upward and downward movement of the upper 
sealer (13) . 

As shown in Figure 4, the sprocket (62) that rotates along 
with the upward and downward movement of the first compression 
device (3), the sprocket (72) connected to the second 
compression device (6) , and the sprocket (82) connected to the 
upper sealer (13) are pivotally mounted on the same axis in a 
frame (1) such that they can rotate reciprocally. 

(63) is the tube axis of the sprocket (62), (73) is the 
tube axis of the sprocket (72) , and (83) is the axis of the 
sprocket (82) . A disk (64) is mounted on the other end of the 
tube axis (63) connected to the first compression device (3); 
a revolving arm (7 4) is mounted on the tube axis (73) connected 
to the second compression device (6) ; and a revolving arm (84) 
is mounted on the axis (83) connected to the upper sealer (13) . 
The disk (64) is a non-magnetic body and a magnetic C-shaped 
plate (86) and a magnetic C-shaped plate (87) are mounted on 
the surface of the disk (64) . 

Proximity switches (88) and (88') are mounted on the front 
end of the revolving arm (74) , and the operation surfaces of 
same interact with the C-shaped plate (86) with a minute 
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interval existing between the C-shaped plate (8 6) and the 
operation surfaces. Likewise, proximity switches (89) and (89') 
are mounted on the revolving arm (84) and these interact with 
the C-shaped plate (87) . The C-shaped plate (87) is positioned 
concentrically inward from the C-shaped plate (8 6) . 

(69) is a phototube provided in an anterior position of 
a first conveyor (2), and the operation of the conveyor (2) is 
stopped when the front end of the laminate S blocks the light 
from it. A phototube (7 9) is for stopping the operation of a 
second conveyor (5) and the second compression device (6) via 
a timer when the rear end of the laminate S passes. 

(18) is a shutter that adjusts the orientation of the 
laminate S . 

When the first compression device (3) descends, and the 
disk (64) consequently rotates, clockwise in Figure 3, the 
proximity switches (88) and (88') both face the C-shaped plate 
(86) of the disk (64) from above, and the two switches (88) and 
(88') turn on, the switches (88) and (88') order the second 
compression device (6) to descend. Then, the revolving arm (74) 
rotates clockwise as the second compression device (6) descends, 
and one of the proximity switches, (88'), becomes disengaged 
from the C-shaped plate (86), turns off, and stops the descent 
of the second compression device (6) . 

Moreover, in a case where both the proximity switches (88) 
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and (88') are off, the switches (88) and (88') order the second 
compression device (6) to ascend, then the revolving arm (74) 
rotates anticlockwise as the second compression device (6) 
ascends, one of the proximity switches, (88), faces the C-shaped 
plate (86) , and the ascent of the second compression device (6) 
stops when that switch (88) turns on. 

The relationship between the proximity switches (8 9) and 
(89')/ and the C-shaped plate (87) is the same as the 
relationship just described. In this case, the upper sealer (13) 
moves upward or downward in accordance with the ascent or 
descent of the first compression device (3) . 

Under normal circumstances, it would be sufficient to 
have one each of the proximity switches (88) and (88' ) , and (89) 
and (8 9' ) . It should be fine if it is arranged that the switches 
(88) and (89) turn on when they arrive above the C-shaped plates 
(86) and (87), and issue orders to descend to the second 
compression device (6) and the upper sealer (13); and if they 
are off, that they issue orders to ascend to the two parts. 
However, when the second compression device (6) and the upper 
sealer (13) are ordered to descend (ascend) and their descent 
(ascent) is stopped, they both overrun due to their inertia. 
There is a difference between the overrun that occurs when a 
descent is stopped, and the overrun that occurs when an ascent 
is stopped, the overrun of descent being bigger . 
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In light of this, as shown in Figure 3, the proximity 
switch (88) is mounted on the revolving arm (74) at an angle 
of E relative to the vertical reference line COC , and the 
proximity switch (88') is mounted at an angle of E' relative 
to the same reference line COC,' E' being bigger than E. 

When the descent of the second compression device (6) is 
stopped by the two switches (88) and (88' ), it happens as a result 
of the proximity switch (88') disengaging from the C-shaped 
plate (86) , but the timing of this is issued earlier from an 
angle of only E' relative to the reference line COC, but when 
the second compression device (6) actually stops, it stops at 
the reference line COC ♦ That is, the angle E' is equivalent 
to the overrun in descent, and the angle E is equivalent to the 
overrun in ascent. 

The same principle applies to the proximity switches (89) 
and (89') . The angle G is equivalent to the amount of overrun 
at the time of stopping in ascent of the upper sealer (13) , and 
the angle G' is equivalent to the amount of overrun of the upper 
sealer (13) at the time of stopping in descent, and G' > G. 

Next, the mounting position of the C-shaped plate (86), 
that is, the angle K formed between the reference point P of 
the plate (86) and the reference line COC , and the angle J formed 
between the reference point Q of the C-shaped plate (87) and 
the reference line COC , will be explained. 
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In Figure 2, the compression plate (4') is at the uppermost 
position, the compression plate (4") is at a position optimal 
for receiving a laminate S of a standard height of H, the 
compression plate (4) is at the position of the laminate S when 
it is compressed, the second compression device (6') is at the 
uppermost position, the second compression device (6) is in the 
shortest waiting position for the second compression device 
when the compression plate (4} is in theposition marked by a 
solid line in the drawing, and this waiting position is only 
Hi higher than the compression plate (4) . Moreover, likewise, 
the upper sealer (13) is at a position only h 2 higher than the 
compression plate (4) . Therefore, even if the compression plate 
(4) descends by Hi + H 2 , it is sufficient for the second 
compression device to descend by only H 4 . 

This will be explained with reference to Figure 3, If the 
compression plate (4) descends by H x + H 2 , as explained above, 
the sprocket (62) (Figure 4) rotates, the disk (64) rotates 
clockwise, over the Oshaped plate (86) of the disk (64), the 
two proximity switches (88) and (88') turn on in response to 
the Oshaped plate (86), and issue an order to descend to the 
second compression device (6), and the second compression 
device (6) starts to descend. 

In accordance with this descent, the sprocket (72) 
(Figure 4) rotates, the revolving arm (74) rotates, and the 
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proximity switches (88) and (88') of the revolving arm (74) 
rotate therewith at the same speed as the rotation of the 
C-shaped plate (86) . 

However, when the compression plate (4) stops when it has 
completed the compression of the laminate S and descended just 
Hi + H2, the disk (64) consequently stops rotating. Then, as 
the second compression device (6) still descends, one of the 
proximity switches, (88' ) , becomes separated from the Oshaped 
plate (86), and then, the second compression device stops. 

That is, the compression plate (4) descends alone until 
the order to descend is issued to the second compression device 
(6) . The distance of this descent is (Hi + H 2 ) - H 4 , and the angle 
that corresponds to this distance is the angle K. 

The angle J is determined by the relationship between the 
compression plate (4) and the upper sealer (13) . The distance 
of the descent of the upper sealer (13) is H 5 , the angle J is 
the angle corresponding to (Hi + H 2 ) - H 5 , and the relationship 
between these is the same as the relationship explained with 
respect to the angle K. 

(9) is the supplying roller of the upper film (7), and 
(10) is the supplying roller of the lower film (7'). 

Now, when the laminate S is conveyed on the waiting 
conveyor (52) and the phototube (51) provided in the vicinity 
of the front of the conveyor (52) turns on, the phototube (53) 
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that moves up and down with the first compression device (3) 
irradiates the laminate S, and the device (3) is made to descend 
until this turns on (is visible), the position of the 
compression plate (4) of the device (3) is brought more or less 
in line with the upper surface of the laminate S, and then, in 
accordance with the subsequent advance of the laminate S, the 
operation of the first conveyor (2) provided below the first 
compression device (3) is stopped by the front end of the 
laminate S blocking the light of the phototube (7 9) provided in 
the vicinity of the front of the first conveyor (2) . This in 
turn causes the first compression device (3) to descend, thus 
causing the compression plate (4) thereof to compress the 
laminate S. 

At that time, consequent on the descent of the first 
compression device (3), as explained above, the disk (64) 
rotates clockwise , the compression device (3) descends alone 
until the proximity switches (88) and (88') of the revolving 
arm (74) both face the C-shaped plate (86) of the compression 
device (3), and then, the two switches (88) and (88') turn on 
as a result of facing the Oshaped plate (86), and as a 
consequence of the switches (B8) and (88') turning on, the 
second compression device (6) is lowered following the first 
compression device (3) . 

Likewise, the upper sealer (13) descends following the 
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first compression device (3) consequent on the two proximity 
switches (89) and (89') facing the C-shaped plate (87) from 
above the C-shaped plate (87) . 

Then, as one from both set of switches, namely (88") and 
(89' ) , turn off when the first compression device (3) stops when 
it has completed its compression, the following motion of the 
second compression device (6) and the upper sealer (13) stops 
and they stop. 

The stopping positions are the shortest waiting positions 
for the operation of the second compression device (6) and the 
upper sealer (13) - One of the stopping positions is just hi 
higher than the compression plate (4) and the other is just h2 
higher. 

When the above steps have ended, the first conveyor (2) 
and the supplying rollers (9) and (10) of the films (7') and 
(7) are driven. 

At this point, the following circuit is temporarily 
switched to a non-following circuit, and the following 
operations are all controlled and run on the basis of a timer. 

That is, the compression plate (4) advances along with 
the laminate only by a distance of L, the first compression 
device (3) moves up to a given height, and the compression plate 
(4) moves back. 

The second compression device (6) descends, compresses 
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the laminate S and moves it forward- (The first compression 
device gets ready to receive the next laminate, S', as soon as 
it has moved up to the prescribed height.) 

Next, the operation of the second conveyor (5) and the 
conveyor of the second compression device (6) are stopped in 
accordance with the control of a timer set in advance and whose 
starting point is the emission of a signal indicating that the 
rear end of the laminate S has passed the phototube (79) ; the 
upper and lower sealers (13) and (16) descend and ascend and 
heat-seal the films (7) and (7' ) . Next, the laminate S is 
conveyed to the exit by the operation of the second conveyor 
(5) and the conveyor of the second compression device (6). 

At this point, the second compression device is switched 
back to the following circuit. The upper sealer (13) finishes 
its heat-sealing and is switched back to the following circuit 
once it has moved up above the film (7' ) . 

As mentioned above, the first compression device (3) gets 
ready to receive the next laminate, S' . First, as described 
above, in accordance with the phototube (53), it moves up to 
the position of the upper surface of the laminate S' , and 
following the first compression device (3), the second 
compression device (6) and the upper sealer (13) also move 
upward. Then, they occupy the shortest waiting positions. 

This ascent starts from the point when one from both set 
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of switches, namely (88') and (89') turn off according to the 
C-shaped plates (86) and (87), but the disk (64) rotates 
anticlockwise in accordance with the ascent of the first 
compression device (3), and both proximity switches (88) and 

(88'), and (89) and (89') disengage from the C-shaped plates 

(8 6) and (87) . In accordance with this disengagement, both 
switches cause the second compression device (6) and the upper 
sealer (13) to ascend, and thereby following motions occur. 

When the first compression device (3) starts to ascend, 
if the height of the next laminate S 7 is low and the phototube 

(53) is off, the laminate S f advances without interruption and 
the compression of the first compression device is carried out 
at the same time* 

At this time, as both of the proximity switches (89) and 

(89'), and (88) and (88' ) turn on, in response to the C-shaped 
plates (87) and (86), the following motion continues until one 
of the proximity switches turns off. 

Moreover, if at such a time the next laminate S' does not 
arrive, the first compression device (3) ascends as far as its 
upper limit- 

In the present invention, as described above, at the 
starting point, the first and second compression devices and 
the upper sealer occupy positions that enable the wrapping of 
the tallest and biggest laminate, but when laminates are fed 
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in continuously, the three parts do not return to their starting 
points of origin; rather they return to the closest positions 
in accordance with the height of the next laminate fed in. Then, 
as the upper sealer and the second compression device arrive 
at the closest positions in line with the first compression 
device, and as the processes of compression, sealing, and 
dispatching can be carried out from those positions, the 
wrapping of the laminates can thus be performed at high speed 
and at high capacity. 

Moreover, by using this device, it is possible to absorb 
the overruns that occur when the second compression device and 
the upper sealer are stopping, to therefore carry out the 
wrapping operations smoothly and precisely. 

The present invention can be used not only for 
quarter-folded laminates such as described in the embodiment, 
but also for half -folded laminates and so on. 

4. Brief Explanation of the Drawings 

Figure 1 comprises drawings sequentially showing the 
operations of the compression wrapping device. Figure 1(a) 
shows a laminate on which compression has been completed. Figure 
1(b) shows a situation where the laminate S has moved forward 
with the compression plate. Figure 1(c) shows the first 
compression device about to retract upward. Figure 1(d) shows 
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the first compression device after it has completed its 
retraction. Figure 1(e) shows a laminate that has been 
compressed by the second compression device. Figure 1(f) shows 
where the sealers are about to weld the films- Figure 2 is an 
elevation view of the present device. Figure 3 is an elevation 
view of the disk and revolving arms, which are main parts of 
the present device. Figure 4 is a longitudinal vertical 
sectional view of same. 

1 : frame 

3: first compression device 
6: second compression device 
13: upper sealer 
53: phototube 
64: disc 

74, 84: revolving arm 

86, 87: C-shaped plate 

88, 88', 89, 89': proximity switch 

S : laminate 

S' : next laminate 
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First Amended Claims 

2. Scope of Claim for Patent 

(1) K method for rapidly compressing and wrapping a 
laminate comprising: 

detecting in advance the height of a conveyed laminate , 
and automatically changing the position of a first compression 
device to a position appropriate for said height , 

when the laminate is being compressed with this first 
compression device, moving a second compression device downward 
in line with the descent of the first compression device to its 
optimal waiting position, 

likewise, moving an upper sealer downward toward its 
optimal waiting position, and 

when the three parts, namely the first compression device, 
the second compression device and the upper sealer, have 
completed given operations and are returning, they are not 
returned to their points of origin, but each is returned by the 
shortest distance to the optimal position in accordance with 
the height of the next laminate conveyed . 

( 2) A high-speed, laminate compressing and wrapping 
device equipped with: 

a phototube for detecting the height of a laminate below 
a first compression device, 
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an upper sealer and a second compression device in front 
of the first compression device; and 

a tracking device between the first compression device, 
and the upper sealer and the second compression device, which 
tracks the movements of the first compression device and makes 
the upper sealer and the second compression device follow same; 

the tracking device between the first compression device, 
and the upper sealer and the second compression device having 
been provided with 

a sensitive plate on one end thereof, and 

two proximity sensors that respond to the sensitive plate 
on the other end thereof; 

wherein the interval between the two proximity sensors 
corresponds to the sum of the distance of overrun following 
response after tracking while descending, and the distance of 
overrun following response after tracking while ascending . 

(3) A high-speed, laminate compressing and wrapping 
device equipped with; 

a phototube for detecting the height of a laminate below 
a first compression device, 

an upper sealer and a second compression device in front 
of the first compression device; and 

a tracking device between the first compression device, 
and the upper sealer and second compression device, wherein : 



22 



05/MAY/2009/TUE 11:29 



FAX No. 



P. 024 



a disk that rotates according to upward and downward 
movement of the first compression device, a revolving arm that 
rotates according to upward and downward movement of the upper 
sealer, and a revolving arm that rotates according to upward 
and downward movement of the second compression device have been 
pivotally mounted on the same axis , 

two C-shaped sensitive plates have been fixed to the disk, 

each of the sensitive plates is coordinated with two 
proximity sensors mounted on each of the revolving arms at 
angles corresponding to the amount of overrun that occurs when 
the descent of the upper sealer and the second compression 
device is stopped, and the amount of overrun that occurs when 
the ascent is stopped , 

such that when the two proximity sensors both face the 
sensitive plate, the upper sealer and the second compression 
device descend following the first compression device; and when 
the two sensors are both disengaged from the sensitive plate, 
they ascend following it . 

(4) The high-speed, laminate compressing and wrapping 
device set forth in Claim 3, wherein the rotating angle of the 
disk corresponding to a distance corresponding to the 
difference between the distance from the uppermost position of 
the first compression device to its position at completion of 
compression, and the distance from the uppermost position of 
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the second compression device or the upper sealer to the 
position where each of these should wait that time , is between 
the reference point for the C-shaped sensitive plate , and the 
reference line of the revolving arms. 
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Second Amended Claims 

2. Scope of Claim for Patent 

(1) A method for rapidly compressing and wrapping a 
laminate comprising: 

detecting in advance the height of a conveyed laminate, 
and automatically changing the position of a first compression 
device to a position appropriate for said height, 

when the laminate is being compressed with this first 
compression device, moving a second compression device downward 
in line with the descent of the first compression device to its 
optimal waiting position, 

likewise, moving an upper sealer downward toward its 
optimal waiting position, and 

when the three parts, namely the first compression device, 
the second compression device and the upper sealer, have 
completed given operations and are returning, they are not 
returned to their points of origin, but each is returned by the 
shortest distance to the optimal position in accordance with 
the height of the next laminate conveyed. 

(2) A high-speed, laminate compressing and wrapping 
device equipped with: 

a phototube for detecting the height of a laminate below 
a first compression device, 
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an upper sealer and a second compression device in front 
of the first compression device; and 

a tracking device between the first compression device, 
and the upper sealer and the second compression device, which 
tracks the movements of the first compression device and makes 
the upper sealer and the second compression device follow same; 

the tracking device between the first compression device, 
and the upper sealer and the second compression device having 
been provided with 

a sensitive plate on one end thereof, and 

two sensors that respond to the sensitive plate on the 
other end thereof; 

wherein the interval between the two sensors corresponds 
to the sum of the distance of overrun following response after 
tracking while descending, and the distance of overrun 
following response after tracking while ascending . 

(3) A high-speed, laminate compressing and wrapping 
device equipped with: 

a phototube for detecting the height of a laminate below 
a first compression device, 

an upper sealer and a second compression device in front 
of the first compression device; and 

a tracking device between the first compression device, 
and the upper sealer and second compression device, wherein: 
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a disk that rotates according to upward and downward 
movement of the first compression device, a revolving arm that 
rotates according to upward and downward movement of the upper 
sealer, and a revolving arm that rotates according to upward 
and downward movement of the second compression device have been 
pivotally mounted on the same axis, 

two C-shaped sensitive plates have been fixed to the disk, 
each of the sensitive plates is coordinated with two 
sensors mounted on each of the revolving arms at angles 
corresponding to the amount of overrun that occurs when the 
descent of the upper sealer and the second compression device 
is stopped, and the amount of overrun that occurs when the ascent 
is stopped, 

such that when the two sensors both face the sensitive 
plate, the upper sealer and the second compression device 
descend following the first compression device; and when the 
two sensors are both disengaged from the sensitive plate, they 
ascend following it . 

(4) The high-speed, laminate compressing and wrapping 
device set forth in Claim 3, wherein the rotating angle of the 
disk corresponding to a distance corresponding to the 
difference between the distance from the uppermost position of 
the first compression device to its position at completion of 
compression, and the distance from the uppermost position of 
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the second compression device or the upper sealer to the 
position where each of these should wait that time, is between 
the reference point for the C-shaped sensitive plate, and the 
reference line of the revolving arms. 
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§'n^I b©©-^^fe(iIKi:ft W — <ft ^ L X 1 ft 
SUKHSKH o ^^^c^^^r>?> 2 fla©&fc 
ft S ^ L , ^ jgtSgKittiteEteBlBaicjigK^— 

^^^-f^^^Ji^^ili^© *SZ±=ZZJ1 g ffi j -^^> 
^©^Kft ox^zftH-Tt 2 fig©ift^-b>^— <b -f- 
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»BiB5 53-1314 (13) 



( * ) a i E tt-ft mo ItBL&m k E.»&7 * r © »i «i x 

b , * a BE 18ft B * & ^ #± J: » ^-9— © J- RRffi » t 
^©i#-irfL-?ft.fr&%-f-<g fog* T © gg fr $91 
^fcffittKffilGtiPlfiOSteftfS', g jg g g jjj 
/ ft & <ft jfi © g *Atteitto*JSS«t oIWk: i 

* -t*- a j: ^ ic l fc ft it n * © ins iffl s* 3 jgi e tK o w w 

froffXBEti&ftftV. 
3. 15 91 © I* KB ft gg « 

* % W tt • «f M ft f © Iff tt ffl ©I Hp © /!« «i „ * fc 

A.frlS*B©ffiiSaEJ9&ft#ifc:frJ: ^-t©«ir*CBtf-f 
A 4> o t * A , 

4 o #r © 2 $ ft t> , tn^SHL^iK^tt, Hfr^ 



T tfi L o o gii jg 3 £ RSI . © ft *SS © > w *s ft n. 

{ft h C , t ft i>i ^ £J ft <L ft A . 

-* fc ^ ifr 1 , ft fttercj*hiA*ft.*ffrfr:!to!©£;3 

* * « ft L . u fffi n & & ^ © * -e 5j t 2 ft. x ^ * © 

& , Ml IS % , • 4 ?t rt fijji i * * W. * * Jr. ^ ^ © a ft -1 
T « >fc 2 ft A o 

* % ^ H c © x *> ft m m © #> w= * *t [ ^ * tt. &*? * © 

ft 4$ -c (> S jfifi ft vt , L 4 &£ * X h 4 Jft & k: ft 2 A 
k+*i><DX*>^>X* # i BE Ifi ft t# *• % i£ b & * ft 
£ 8i *fc © ft 5 *r T to f* tft L t C *t ft Fr; L it ft f# 
-.g ftli Wk: 3ft- & t © i ee ft B r # l» «v ^ 

E^-r-^^tt, © t p* t t iica a c»*it* 

7— % pJK^*©«ia©i*«ffiHr^jiifiaLTT»« 
, si i s An ft nsr , rft 2 [e ^ ^ x o' ± s< 7— 

* r - ti * '& m s -t 1 . ^n-en, ^ *c < ^> fi/ w ^ 
© ^ -5 ic & u >t ^ at © to nr * ^. vg mi r a « i& hi « 

^•^ctw:j:c>x^^©*i»f^frM^B#fH1<t L x 



?w iWttc©ft»rcj:Aaft©IHfr*-|lt?&IBiiatL 
(tUK*Ot, |hl»(a)©X0IC % fi» /fei «?» S tt ^ 
1 IF & IS Kf ( 3 } T l£ i £ ft . H ©3 ( b ) © X *> VC 

flff/W1ijStt*lBE«ftfllf{3l T i&J © W « C 4 ) T W 

( 7 M -C -f- © nil rfri ^ ft ^ £ n % pij ga ( c > © X 5 ft , 
4"/? M m S © at» .flg _t. ifii if £E i& ( 4 ^ X # ^ o o -t © Jr. 
^Jr. 7^a,AC^)r»if^, «tiE»ft».(3^tt±fl. 

^ i6 , St2B=«S*lf?(6)ttT»L^i6A. 

^t^-r, ftflBiPCd.)©X5^. * l E««BK3 ) 

1^1 @ ( e ^ ©I <5CC|yfE?1fcStt£ ^Kl^^.PJ^Cf) 
©X ^>TfflI->-7-(l3)(18) K1XOTJ-. T 7>f 
vi(7)(7'U^f t©F^«lff |gf ftS( 3 ) 

*i ft © Ift /ff 1fcs ■ wi^LT*ig©^£^:^^^^ # ft 



^frC^7^^i6^^2l?IK:^-t-^iMf^ffl^*. 

e: ^ it? . ?m + * „ 

^ CtL-CJfeASfWft S © aft ^ ^: C ft (C ^| 3? L ft #f fS 
^ ^ 5ft L > 4 ^ — , ^. ft ft Hf © ft A t*= Hit] ^ # 

© « ^ «: , - a. m m -c TP + fi: » frc ft m m * — 3. & ± 

(S3) rt, ttiCffftlK(3)J»:&^»C«Fft-^&8B 
m3M ic ^ ti- yt $ <*( 5 4 > w: to 55? L * ft* w t * 

w 5 3 ) © k <£ fir tt , asitf-ftiSftWCs)© 

^^^fi(4 ) ©Tf6iX b h ^'HT?jK:^|f^Ltf> % -t 
©Rft«tt»J|Stoa © _t. & frC jfej H" * © ma ffii i h #\ to «: 
ffi^^LJ6*. -f: L r wi 2ti A W( « i ) & W *fa s © 
ft| m + & t n K5f g« M L . * > . ■+ ft *i A 

*.*-c*>n.tt. ^7, ^ft^>t>E x. -f *c ft & * -c % 
» 1 fE«»»(3 ) ^KJ-flL, (> L ^ 7 ( |. ^. 

) T * K tt . * y ( ^. X. ) tc ft * * r T Pfc-* * 0 
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tunc mm&tt < a i vc o x u w + h . 

tf(3»)ICIj|!*Lfc#tt*.-c, c *l *C 

*ro4-y Ks-r' ) ^ L T% T« K: ft** ft jg<59 ) 
Rft ^D^nfse) *c m Tr L ft #c & * y'a -r v Y 

Ceo) t ^Dt»K«a) (3*-4&3fr<>#jft)K:tt, 

* ftl H" ft£ L , SlE«!«f(3)*T^(i^HA 
£ % c — ? — ^ i-/(5fi) (rl^ ^a^yKsB) £ £ <j 
K W. & *7'a<ry Y ( 60) ® ftf L T ( 6 1) 

*t(fl'^ «c*#L^Sf».^'C, c *i K % # h- fta-^- 

^X->( ^ 7 ' D ^n(67) * ft l x xya* 

L X m C 59 ' ) Wl J; bTtfK:4&T + *. 

#K^D^;KaB) K B1 g? L ft « # * t'd * y |. 



fiB^S 59-1314(14) 

(70^ ^7 , D^-7K72) ( ST 4 |# # fiK ) 0t o— 7 — 

^X->( U) frfcrtjtL, 3* 2 F. WW f# ( 6 ) CD fi-Pft 
£ * *C m ^/o^7 I- (*2> tfi IS *ll 1 

HE#rf;t£fP(3)<0^££ffit3?-r**,i 

('SI 11 SB >— 7 - ( 1 3 ) i *>IC«.|lft+&ffl*f 

Ci3')(fc»ftH-ft^:Jwr % t *i *c ** # l fc Jgas^K***') 

(78) JC ftHrt„ Kx7"o<ry|>(77) ^r^LT^ffiK: 

Hi? ff H- ft ft| C 59 • ) v ^otT^rciTt* n 

7'°^^ h(82) (ftt4BI$:t&!8()IC a— i/(81) 
^rSttSL, ±. 6P 'X— 7— ( 13 ) CD ft KC t h *7'a** 

k a 2 > «: ® m -t & . 

Sir ie»lffi»«»(3) i> VC\&M-t Z * 

v K * 2 ), Jr. gR ( 13) t m & ■+ & *7"o** K 82) 

rt » ^4[^-r^-^j:^w: % 7 a ( 1 > k ft ^ ^ ^ ^ 

( 63 iJl^D^K 62 ) <D ^ fcfc (73)rt*7'D^K''2) 
O ff Wl , (83 )<d"^7-cr^y K83)0fMjT£*>« 



* 1 HE JB « »f ( 3 ) ifts*-*--5lSFIft(63)Oflh«B*Ctt 
H «E( 6 4 ) % «t 2 /F. ^ 3$ mi 6 ) tfta + A^«,(7 3 ) 

iCist «B»N(V4 > * % ±m ^7-Ci 3 ) f BB» + * (n 

(B3>*Ctf. ^ E?l«a( 84 ) . R«(64)«^ 

ftfi T ^ ^ T -f- CO r&7 (C «tt fcfc te C^*ft«:^£K^^.® 
If; «( 8 6 ) £MU<i*ie«(a7)fcJBtt*t£ # 

ff f «E fEl W( 7 4 ) <D 9r. Ml K frl ( 3 [21 £ 8T 4 # RH) 

ir t ^> tyt-( 8 8 )(ae' ) btottn-tcQftmmn 

K If* 1 Bit -H- A if; te( 8 6 ) t «{ /> m M 5. t 0 T ^ ^ ^ n 

If; * a «! &l irtf 8 4 ) *C 4, W « J£ ig -fc ^ ( 8 9 X 80 ' ) 

If; + ^> . $S If; ffiC 87) id: if; ^(86) <D fa vc \a\ ,o ft 

2 tSd tfC -C , ( 6 9 ) r± ^ 1 a v<-v— f 2 ) © 

^ vc ® n /t it WW x w to & b <o m & & c ti * m itL 

ft m \fi = + — ( 2 ) <7>$U m fc ttff C>. tf.?(79) 

M s <?> & & $) L ^ f ^ ^ ^ L x m 2 

T . 



itt J? -fe^^— f 88 )(88') 1 HE fti * »( 3 ) ^ T 

P* L , -toig*Rffi(64) JS3i?iK:*.>^'ri|iiji3 
^ lal M L , *0«RIT>«(86) Jric tix^: 2 ^tfii 
L X m M * * VC tn ft Mflrl , Si 2 E|}§$E^( 6 ) k: 
TP* ^ ^ ^ 0.^ -t- . -tLT^OTHiUKft PMC 7 4 ) 
& m h ire m m L , — ^ © £ ^ •* (as 1 ) tf: i$ 15^ 

L ^ a 

■* ^ m jft^ t^t-( 88)(88')7i:t i Iq^ < i : U7t^ 

ofti&^tf:, »2E«a«K( 6 ) Ki^j^^frdJL , 
■t L x * <o J- b t i> «: m m 1 4 ) |gi h w: iyj fdi 

L , — CQ £ ^ -fe>if— ( 8 8 ) -61 & 15 m 8 6 ) £ *j [SI L 
T % C ft 25: ^t- ^ k: ft h. vz ± ^ * ft; ,t ^- l u> h . 

ylig -b^lf— ( 89 )(89») <h^Io«(87) ^ (O m & 4> 

^iPH^t^b, £©*^tt»iB=ia*sW(3)<D 
^ 1^ «t L ft ii: o t J: 7— ( 1 3 ) 5- & |J$ ;B ^ L 

# j5 ^ -fe — ( 8 8 )(88' ) *. X O* ( 89 )(89' ) W * ^ c 
/ k £C>«^10 ! j-Ci:< > fBj -t > -9— ( 8 8 ) ( 8 9 ) ^; af, ^ ^ 
(86)(87) ±VC $ ttm * y ^/t^ltf 2 /Effi^ffSr 6 ) 
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* L # a 6 > ^ >■ w > -^ (13) KT»( Jr. 

H. , flg%*:diL-t©T»( * ft ) *#iL2^Af#,Pi 
«■ *C rt , 4: «o W IS ^ X * *— ' *— » ^ * * * • c ® *~* 

yttTP»te#it****o * y * . ± ft 

tr jk 4^ ^ «2f O y Kg***, T © 

^©^J^^tAA. 
-fret. *L3®-C7F-rj:5rc. & it © & m $ coc ' 

n ft^e or! w( *> * ) *c m ft «• a • 

jjq (as Usb*) iciot:aaE««»(^o 

T Mi tr L 16 * ■» & & -fey*— (as* ) * l« « 

(as) x hKti^^^c^wix b <* n a ^ . -t © * -f 
* y ^tt £• * « c o c 1 # L t ft f£ e ' #<rr^< # 2 ft 
^PGik: £ n**iL-*- Ai*tt#**i coc, k^^t^iL 

t^C^^A. -f^b^^KS' rtTP*^, ft » 

rt Jr. ft «f © *— v ^ vcft % -t & ftWL ? *> *> o 

iTt « -fey*— c as usb' ) t tKtt < r«i«t*^t 



BBSaa 59-1314 (15) 

ft & o tt: J: HB '/-5-C13) <0j:*ffik«O «- *y 

« St o 'tt T ft as© '™ * ^ ^ * ° ^ a , >° 
T .* A # 

©^3fs^Pi^*^coc £ © -f- ft R , * * V * 

fcffiCB*) ©£#-£*£##** 00 C * £ ^ ^ J ^ 

S t a »c *. ^ -c „ * EE *K 4 ' ) tt ± H* »c * tt A 4©, 
« EE *f * ' ^ tt«*» H 0*«* 8 *-&AftA&i&£> 

tt «f t * b , SzE^^K 6 ') «^ -k Pj * © ffi tt ® 

E^(4)Xbh 1 *ttia^frt£T*>Ao tfr>. BB -y- 
5— (i3)4m«tWE«(*Wbh 2 tt iP£ ^ ft f# 
t * A . Lt*J>tflEfi(4H:H l + H 2 # tt T 

t*i.*:*3Eli<coi/i-CBl0i-**Afc, HP fl£ «g ( 4 ) *s 



( f A \ (*4B)#HIL, R «( 6 4 > *± * H * K O 
*L. *©*I&«(86) ± IC % fi^-fey*-( 88X88M 

tcDTPftK X b, »/p^K'a)(«4»^« 
ttTt%*A©-C. -tf©fi*-fey*-C8B'> rt*fc« 

# *: m a jfc « c n © * t P* + a . ^©^ts^CHi 

A . 

ft J tt *P ft « ( 4 ) fc>.» '/-9-(13l t © W ft X 
h^^Afecor^A. Jr 8H y— 7— ( 13 ) © T & ffi ^tt 



H 5 -T*>b, £©(H x +h 2 V-H 5 (C*a^ + Aft 
ft T * A . 

(.9) tt± 7^n,A(7) ©i^ h fr. L o-9- % (l0)tt 
T7Wi.i.('y , )©i^bmL o — 7— -C * A „ 

* ylC^O^B*, SlE«il»l»(3UiTr^M^ 

;tA ^ w: A it [il ^. & (3) tfe T * * L T 1*1 # f£ © 
j?£«(4) ©ffig?$rj»mi%JS©P5f5±. Siit-^^L 
36 , Vk ^ T 4fc s © gfr 5i ft X h © tfi «B * ^ l 

t t w: i bSti ^ y-t+— ( 2 ) ©JKftJjfcfcfit?* 
»»*8 $rffl3^Li6A 0 

lift fiSLjtXSK:. R ®C 64 ) i): ^ 0 h K: Isl $d L , 

j$ «5( 8 6 ) ^ fpj J5^( 74 ) CO itt fg -fe y *— ( 8B)(8B') 
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x # «( 86) vcm em ( a s u ae n * *t & 

C £ ft X O T -fe^iN- ( 3 8 )(B8« ) * * £ ft b t. ft 

L T T ^. ^ L y) i „ 
j- gR -v-v-c 13 ) n c ft £ l»] « k: -t © «S to « 

(87) ± YC r,iij in & -tr ^— ( 8 9 )( 89 ' ) i)l *\ ^ ~t Z> C £ K 

X o T St i E ffij ;]£ »r C 3 ) KigjLTTIft + i, 
* L T 31 l E ftf ( 3 ) *s -t © ffi ¥k^>X 

^ £ ft it £ £ 6 T ^ 2 E IS £ ffif ( 6 ) t l.m ^— 7 — 
(13) b jj; + * . 

t © # jh © fir. «: 3* 2 ee jg & ft C e ) t 1 o' _fc sb-x- 
7— ( 13) ^^ft^ft*©^®!**^^^©^:^©?* 
*ft & «3T -C * o t , -^d^JE^C 4 ) i Mi ?t frt iff, 
< . iteX mt * 2 3t"H-^;^fi>:»-r*A. 

© # 1 (tt L d - v — ( 9 ) ( 1 0 ) # IB Sift 3 ft * a 

t. © b* ^ -c fifr gg © ig w (gj & — a , IN it Bfc ® & vc 
w W» x. t>tLfctoWiVGt±&x -*—vc x o r »j «i fte » 



^«359-l3l4(16) 

ft n Btf j» l , a* 1 e m m. mi 3 > n 0? 5^ # 3 > # l -t 

E *£ ( 4 ) 7$; » £ + * a 

2 E IS 3£ ft C 6 ) H T pa L T fit fttf 1fc s * fti E ffr ifg 
3 * 0 [st 1 EIS^i.( 3 ) ^55,1? J-.-^ Lit B$ 
X$ X * fc<D ® s' ©£Aftteffii|w:A£<,) 

**C»«I«B8 CD ft 98 7J1 ft Iff m * 9 ) S-JS«L^«§ 

l -c T- to r* £ L Jt * 4 — T fBU m S ft x m 

.fi/i «: jL L . >.Ti!->-7-(i3)(l6)4iT^lJL 
T7'f'vA(7)C7») ^* t — V y— n, -i~ & - m \r> X %l 2 

3 5 ) t ^ 2 EiSlf( e ) co =1 >-<-r— co Sfi Mi 

T«»»B 5: H J . □ *c -t- * . 

^2 e ift g= ^ c e ) at a x n o* ig m rei ^ *c ^0 & 

^ ft >?» . J: SB >— 7-(l3) « t — K L^Ij^ f) 
( 7 > 

» lEfci^IO ) ttwijeo J: *> vt oj m to "tin s * (n 
^Aft<*Si]iCAoT, tUrtltlgtL t J: 9 (titw.^ 
C53)-C»/jS^S«J r f5ifi[B-i-CJ:#L, i W a BE 
«!ii(6)iJ:SJ 13 > % t ft *C it feSL tl 



-fc^— (88 ' )(89» ) & f& ^ (86) 

(87) j: 15 ? i-7 < t/t^rf9ihLT^/t^, <L<D 

£ o r tt . SfiE»*8K3)oi4tcnpi«(64) 

l&J h [g! ^ L X ffi id -fe > 1^— (88)(B8 , \ (89) 

( 89 M *± i ^«I&te(86)(87) i !) KJK + A t t tC 

K & * c.rL-6i&jtt-t-z t c±:\fcx^>xffi &m 2 

6 ) t ± :W >-7-(l3) ^Jr^^rL^Cft 
T ift % tJ: Vi ft ft . 

s' *l-tOH ffniL, seiEWie. »(3)oEIS*i 
at. fr L T fT n & m 

tO^^C€(8?)(86) « # is si -fe ^ -9-— ( a 9 ) 
(89' \ ( 88 )(88») rtZii^^/^OTHfS^ 

tc *> C « 0$ * © © ft to S »*5 * ft ^ ft gr i c jg ^ 
iff (3 ) rt^r«J;#K/ff 4 TJr^-t-*. 

* Hfe w w: *^ t « % feJt J: o ^ *> u , * i , a a e e 



$^ » x a* _fc 7— % n# ^ « % y^i^.^ 

«f»toidiiifltLT^hi&ift&^rt, = # 

L X ± -^-7— i»2E»»l»tt*lE«8»flStrcia. 
BfiLTf §©ffir|frcg -*:<Ofrg?XHEt65, •>•—*% 

* m. m it m m n ft -t * c t & r ? ^> . 

X CA' J-. m is—?—<D & it K5f VC H" A ^— --^ ^ ^ % f& 
iK L & x * <D ffe fi/j * R ^ vc fr^> U & vc Vs 5 c t & X 

*569Htt*ASOTt LTE«Lfc4 o ft <D M ft* fyj <D 

-t&?L}z&X*h m 

is © ffi s& ^ 

TfHlE3(a)HE^$:^l^_^:4© |S| fgl ( b > tt & M 

Vdrtft&m t t i> *c m l K ± <n w w C c ) rt a i 
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»g| 8859-1314 (17) 

in m ^ m * ± n & ^ *t x> t -t *> * <o [e] m ( * > *t £ 

3 n ^ 4> <7j |fi»BQ(f)il7-i ^ 2. co jg $ : *- fie S Ay t 

+ & i> en & 7F ft x & . st2Ein^ei(ff©iEaj^ 

iJ : . ffi B?i , 3* 4 sa rt *o Op fir ffll ffi © T *> * • 

i .... 7 u— a 3 • • • • m 1 E*&4£fg 5 • • • • jK 2 

1 3 • • • • Jr.SK 7— 5 3 • • • • }fcW.1f 6 4 • • • 
Httl 7 4 , B 4 • • • • /i^iSlW 8 6, 8 7 .... ft^r5«E 8 8, 
88 8 9, 89'- • • • iftjg-t — S • • • • #rJg%J -S. 1 • 
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